Melanocytic tumours are the commonest that affect the iris. They may behave in three ways. Most are slow growing or static. Some are locally invasive, with benign cytological characteristics, and may be regarded as benign progressive naevi even though local growth may result in the loss of the eye.' Lastly they may metastasise, though this is rare, occurring in 3-5% of cases. ' 2 Ciliary body lesions encroaching on the iris have a worse prognosis and are sometimes impossible to differentiate clinically from a primary iris tumour. Clinical features apart from rapid growth are of little value in predicting the behaviour or cytological characteristics of a lesion.' I Excision biopsy carries appreciable morbidity in eyes which are generally asymptomatic with good sight.' A noninvasive investigation that might predict tumour behaviour and cytology would assist in the management of these lesions. It Examination. Each patient had a full ophthalmological examination with slit-lamp microscopy, gonioscopy, applanation tonometry, and funduscopy. IFA was performed with a Zeiss motorised slitlamp camera with an accessory halogen illuminator and a 16 mm cine camera as previously described.8 Photographs were taken 7 seconds after injection of 5 ml of 20% fluorescein and repeated every 1-5 seconds with late pictures at 3 minutes.
Interpretation of iris angiograms. The IFAs were reviewed in each case and classified by a simple system in which each of four possible tumour angiographic features was assessed and graded separately. These were the degree of masking, the timing and degree of any leakage from the tumour vessels, the structure of the tumour vasculature, and the phase of filling of the tumour vessels.
Pathology. Excision biopsies were all examined by one of us (AG) using light microscopy and, in selected cases, electron microscopy. The tumours were classified according to the nine group classification of Jakobiec and Silbert' (J&S [1] [2] [3] [4] [5] [6] [7] [8] [9] group), and unknown. The age and sex characterThe remaining tumours without histology were istics and the follow up periods are shown in Table 2 . each allocated to one of two groups on the basis of ANOVA shows that there are significant differences their clinical and behavioural characteristics-in the age distribution for the different tumour benign naevus or unknown. The benign naevus group groups (p=<0001). Table 3 shows the length of included lesions that had been observed for a mini-history together with the number of patients in each mum of four years without change. The unknown group in whom the tumour was discovered at an group included all the remaining tumours in which ophthalmic examination for refraction or symptoms there was either no histological diagnosis, evidence unrelated to the tumour. It can be seen that neither of changing clinical characteristics, or a follow-up the length of history nor the discovery of an asymptoperiod of less than four years. matic tumour on routine examination is related to the Statistical methods. Analysis of variance eventual outcome. Table 3 also shows the surgical (ANOVA) was used to analyse the differences in the management and deaths. Of the three patients who age distribution of subjects in the different tumour died one had a malignant ciliary body tumour and groups and the X2 test to analyse the proportional data had a presumptive diagnosis of metastatic disease when appropriate. related to this. Unfortunately no post-mortem examination was carried out to confirm the cause of Results death. Of the remaining two, both in the unknown group, one died of metastatic disease for which no Table 1 shows the distribution of tumours into the primary tumour was identified and once again no Table 4 . Because none of the tumours in this series exceeded one quadrant in area, the effect of size was difficult to quantify, though very small tumours, involving less than 1 quarter of a quadrant, were more likely to be benign than larger tumours (p=0029). Moreover tumours involving the angle were more often malignant than benign (p=0019). As tumours of all sizes involved the angle, this finding is probably independent of size, but numbers were not large enough for statistical analysis. Except for these findings the different behavioural and histopathological groups could not be distinguished on the basis of clinical features.
The IFA characteristics and their occurrence in the different tumour groups are shown in Table 5 . Five of these characteristics were selected for correlation with the three tumour groups composed of the 22 cases for which the tumour cytology and behaviour were known. They were disorganised vascular pattern, early leakage, a gross late degree of leakage, complete masking ('angiographic silence'), and geometric vascular pattern. These findings are summarised in Table 6 , which shows that disorganised vascular pattern and gross late leakage did not occur in the benign group at all. However, they were not common in either the malignant or intermediate (Figs. 5A, B) . One or more of these three IFA characteristics were present in 6/7 (86%) of malignant tumours. The same was true of 3/6 (50%) of the intermediate group and one case in the benign category, a tumour that had been followed up without change for eight years. Early leakage was not specific for tumours of malignant or intermediate cytology. Gross late leakage was uncommon.
Complete masking was only found in 4/9 (44%) of the benign group (Figs. 6A, B) . Geometric vascular pattern occurred in all groups (Figs. 5, 7A-E, 8A, B No change in the fluorescein characteristics was noted in any case apart from an increase in the size of some lesions (Fig. 7) . In three instances when tumours were excised and found to be cytologically malignant there had been evidence of growth on the angiogram. In one case postoperative angiography confirmed the presence of vascularised metastases that had seeded on to the surface of the iris when the tumour fragmented at the time of surgery (Fig. 3) . 
Discussion
There is no reliable clinical method of predicting tumour behaviour apart from observation of rapid growth involving the surrounding tissues or frank metastasis. Cytological features are a recognised way of determining whether a tumour may have the potential to display this behaviour. Unfortunately the criteria are not sufficiently precise or constant to permit unfailing accuracy in the diagnosis of anterior veal melanocytic tumours. 29 However, it has been suggested that IFA findings reflect both tumour behaviour and cytology,'7 although here again the criteria are open to dispute. Difficulty in the interpretation of fluorescein findings has been complicated for some cases, in which biopsies were undertaken after IFA, by doubt about the basis of the cytological evaluation.4 This arose because the descriptions of the tumour histology were incomplete. Although the prognostic inferences drawn by Jacobiec and Silbert' from their analysis of the histological features of a series of iris melanomas have been criticised,9 their scheme still provides a good basis for describing the morphology of these tumours. Its chief merit is that it provides sufficient detail for reasonably precise categorisation of individual biopsy specimens. We have used these histological categories in our retrospective analysis of 32 cases of anterior uveal melanocytic tumours which provided 22 cases in which the behaviour and cytology of the lesions could be used to clearly categorise them into three groupsmalignant, intermediate, and benign. This has enabled analysis of clinical and fluorescein features to establish whether any of these are reliable predictors of these categories of tumour.
In this series it is interesting that the patients with turnours in the malignant groups were younger than those with tumours showing benign characteristics (p<0-001). This would not be expected on the hypothesis that most tumours displaying malignant cytological features have transformed from benign lesions. 9 Apart from the observation of rapid growth, clinical features are of little value in the prediction of tumour type.'34 Analysis of this small series confirmed that glaucoma, episcleral vascular dilatation, and sectoral cataract are features of ciliary body tumours, which are more commonly malignant than iris tumours. However, it is evident from a larger series that these features do not of themselves imply malignancy.' The only significant clinical findings Aẽ; W. 7.e;. were that very small tumours, of less than 1/4 quadrant in area, were more likely to be benign (p=0029) and that tumours involving the angle were more likely to be malignant (p=0-019). Because none of the tumours in this series exceeded 1 quadrant in area the effect of size was difficult to quantify. As angle involvement occurred in tumours of all sizes, the association of malignancy with tumour involving the angle is likely to be independent of size.
We found difficulty in interpreting our findings in the light of the previous reports because of two factors. Fluorescein angiograms could not neatly be fitted into the patterns described by Demeler, 3 -.'w'.
--. -. Jakobiec et al.,' and Brovkina and Chichua,6 though Kottow's' was comparable. Secondly, the criteria for the histopathological diagnosis of iris malignant melanomas have not been generally agreed; this problem has been fully discussed by Jakobiec et al. ' Our classification of IFA is simple, reasonably . .r *.. false positives in our series these findings occur in only about half of the malignant tumours. Early leakage from permeable tumour vessels was found in all groups, although most commonly in malignant and intermediate tumours. It is probably a useful sign of aggressive tumour behaviour provided it is appreciated false positives may occur. The three malignant melanomas of the ciliary body displayed a different pattern from the malignant iris tumours by virtue of their large radial vessels. This is an observation of some importance, since just such a pattern was described in one series as being associated with benign behaviour.4 Complete masking was the only feature shown exclusively by benign tumours. This has also been reported in all other series with the exception of one case' in which the histology was said to be malignant, although, unfortunately the histological criteria were not described. We do not consider that the experience of one incompletely substantiated case is sufficient cause to regard complete masking of fluorescence as an unreliable feature of benign tumours. Tumours showing a geometrically organised vasculature were found in all groups, and we cannot agree with Jakobiec et al.4 or Brovkina and Chichua6 that these are exclusively benign; one other author has recently described similar findings to ours in a further case. 9 The other fluorescein features observed-4 shows early leakage-and a geometric vascular intermediate degrees of masking or leakage, dilatation of radial vessels and the filling of a tumour in different phases-were not associated with any one tumour category but were common to all three groups. We could not substantiate the theoretical prediction that malignant tumours would have vessels that perfused out of phase with the main iris vasculature,4 as this occurred in all groups.
Of the 11 patients that underwent repeated fluorescein angiography only three proved to be malignant. Although tumour growth was documented, in none of the cases did the fluorescein angiographic categorisation alter despite a follow-up period before surgery of 15-82 months. This is disappointing in view of the value of IFA in the follow-up of iris tumours that has been predicted, though not reported, by other authors.5 This failure to demonstrate any IFA change is not surprising, because, although the long history of many of these lesions suggests that malignancies arise in previous naevi, patients probably present only when a change in appearance has occurred-that is, after malignant transformation has taken place.
It is to be expected that exceptions to our present findings will emerge in time. The inability to differentiate tumours of intermediate cytology from those with malignant cytology is a limitation of IFA and reflects the problems of inferring tumour behaviour from the histology of these lesions. It is also known that benign progressive naevi may cause blindness by local growth and local invasion, although they have no metastatic potential.'"' The importance of identifying them before they become too large for simple surgical removal is obvious, and unfortunately IFA is unlikely to be able to identify these lesions.
At present the findings of a disorganised vasculature and gross leakage from tumour vessels indicates a tumour of malignant or intermediate cytology that demands careful follow-up. This occurred in 7/13 (53%) of such tumours in our series. The only pattern that has been shown by all authors to represent a benign lesion is complete masking of fluorescein without leakage, which was found in 4/9 (44%) tumours displaying benign behaviour in our series. Although we cannot endorse the assertion that IFA will yield reliable prognostic data in 90% of cases,4 it did give useful information in 11/22 (50%) of the cases in our series. Other fluorescein patterns were found not to have enough specificity to give useful information.
